A continuous cell line of highly contact-inhibited cells (NIH/3T3) has been developed from NIH Swiss mouse embryo cultures. Its growth properties are similar to those of 3T3 and BALB/3T3. Although 3T3 is relatively insensitive to focus formation by murine sarcoma viruses, cloned lines of both NIH/3T3 and BALB/ 3T3 have been isolated that are highly sensitive to sarcoma virus focus formation and leukemia virus growth. The sensitivity and specificity are comparable to those found with primary embryo cells. MSV-transformed lines of NIH/3T3 have been obtained.
Study of the mechanism of action of the deoxyribonucleic acid (DNA) -containing tumor viruses, polyoma and SV40, has been greatly facilitated by the availability of cloned continuous lines of cells sensitive to transformation by these viruses (6, 12) . However, the ribonucleic acid (RNA)-containing tumor viruses of the murine sarcomaleukemia group (5) have only been extensively studied using primary and secondary cultures (2) (3) (4) 8) .
The development of a continuous line, BALB/ 3T3, of highly contact-inhibited mouse cells from BALB/c embryo cultures and its use with RNA tumor viruses have been reported (10) . The present paper describes the development of a second line, NIH/3T3, from NIH Swiss embryo cultures. Cloned lines of both NIH/3T3 and BALB/3T3 have been found to retain a sensitivity to focus formation by murine sarcoma viruses (MSV) and to growth by murine leukemia viruses (MuLV) that is at least comparable to that of secondary mouse embryo cultures. In general, the naturally occurring viruses of this group can be isolated in either NIH Swiss or BALB/c embryo cultures but not in both (4 periments. Cells were maintained in 50-mm plastic petri dishes (Falcon Plastic, Inc., Los Angeles, Calif.), and were subcultured using 0. 1% trypsin in phosphatebuffered saline.
Tissue cultures. BALB/c and NIH Swiss primary embryo cultures were obtained from Microbiological Associates, Inc. The development of the original random bred 3T3 (11) and of the inbred BALB/3T3 (1) cell lines has been previously described. A new 3T3 line was established from NIH Swiss embryo cells for these experiments; its development and properties will be described further.
Virus pools. Murine sarcoma viruses were obtained as Moloney concentrates (7) from J. Hartley (NIH). One of these, derived from a tumor-bearing BALB/c mouse, had been found to grow readily in BALB/c embryo cells but poorly if at all in NIH Swiss embryo cells (4); it will be referred to as BALB-tropic MSV. The other (Swiss-tropic) grew readily in Swiss cells, but not in BALB/c cells. Swiss-tropic and BALBtropic MuLV were also supplied by J. Hartley (4) . Both sarcoma virus pools contained a 10-to 100-fold excess of mouse leukemia virus, determined by comparing the end point for focus-forming activity with that of complement-fixing antigen induction (5) (9a) .
RESULTS
Development of the NIH Swiss 3T3 line. Primary NIH Swiss embryo cultures were planted at a concentration of 3 X 105 cells per plate. The cells were trypsinized every 3 days, counted, and were then transferred to fresh petri dishes at a concentration of 3 X 105 per plate by the procedure of Todaro and Green (11) . When the cell count after 3 days was less than 3 X 105, the entire amount was transferred. Figure 1 shows the ratio of the cell number at the end of each 3-day transfer to the initial cell number (N3/NO) at each transfer beginning with the secondary culture. Between the 7th and 10th 3-day transfer, there was no net increase in cell number; in fact, at each of these transfers, there was a slight decrease. However, the growth rate gradually im- Comparison of MSV infection of NIH/3T3 and NIH Swiss embryo cells. NIH/3T3 and NIH Swiss embryo cells were transferred at 2.5 X 101 cells per plate. On the following day, the medium was removed and the cultures were infected with serial dilutions of Swiss-tropic MSV. Although some could be seen earlier (3 to 4 days), foci were routinely counted 7 days after infection. The estimated titer (dilution X number of foci/plate) is plotted against the dilution of the virus stock (Fig. 2) . For each dilution in the particular experiment shown, the observed number of foci was about three times greater on NIH/3T3 than on NIH Swiss embryo cells. In the same experiment with BALB-tropic MSV, the continuous line BALB/3T3 was also somewhat more sensitive to infection than were BALB/embryo cells (Fig. 3) . The sensitivity of embryo cells has been found to be variable (2) focus-forming units (FFU)/ml on NIH/3T3, only 1 FFU/ml was seen on BALB/3T3 (Table  1) . NIH Swiss cultures were at least 3 logs less sensitive than BALB/c for the BALB-tropic MSV.
Murine leukemia preparations showed the same host specificity as the MSV pools ( Table 2 ). The Swiss-tropic MuLV produced 5 X 101 fluorescent antibody-staining foci per cover slip on NIH/3T3, whereas only 6 foci per cover slip were seen on BALB/3T3. NIH/3T3 and NIH embryo cells were almost equal in their sensitivity to Swiss-tropic leukemia virus; BALB/3T3 and BALB/c embryo cells also showed comparable relative susceptibilities to the BALB-tropic MuLV.
Isolation of MSV-transformed NIH/3T3 clones. The isolation of MSV-transformed cloned lines of BALB/3T3 has been described previously (10) . Essentially the same methods have been used to isolate MSV-transformed NIH/3T3 lines. These lack contact inhibition of cell division and grow to high saturation density. They also release large amounts of NIH Swiss-tropic MSV and MuLV into the medium.
DISCUSSION
The development of continuous cell lines that have retained their sensitivity to certain viruses has greatly facilitated the study of virus-cell interactions. In the present paper, we describe methods (4, 5) . Most naturally occurring viruses can be isolated using cells of one strain but not with both. This host specificity of naturally occurring viruses is in marked contrast to the lack of specificity of some of the most widely used laboratory strains (Moloney and Rauscher viruses); these grow efficiently in both BALB/c and Swiss embryo cultures. The data presented above comparing the continuous lines with the primary embryo cultures show that both NIH/3T3 and BALB/3T3, even after long times in culture, retain both the sensitivity and specificity of the original embryo cells. The basis for the specificity is not known; it could be due either to an absorption-penetration block or to an intracellular restriction of viral replication.
A major advantage of the continuous lines is that foci of sarcoma-containing cells can be isolated and eventually grown up as clonal lines (10), whereas in primary or secondary mouse cell cultures, the foci appear to be self-limited (2, 3) . Further, MSV-transformed clones continue to release focus-forming (MSV) and non-focusforming (MuLV) virus, providing a ready source of high-titered stocks.
The MSV-transformed clones have lost contact inhibition of cell division and produce tumors when inoculated into the appropriate animals (10 
